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INTRODUCTION 


The  summaries  of  sea  water  densities  presented  in  this  publication  are  based  on 
observations  made  in  Atlantic  harbor  and  coastal  waters  through  the  year  1952.  The 
densities  were  observed  primarily  at  tide  stations  which,  in  the  United  States,  were 
maintained  by  the  Coast  and  Geodetic  Survey,  often  with  the  cooperation  of  other 
organizations.  Final  results  for  Venezuela  were  supplied  by  the  Ministerio  de^Obras 
Publicas,  Estados  Unidos  de  Venezuela.  For  other  countries  the  Coast  and  Geodetic 
Survey  derived  the  data  from  observations  made  by  organizations  in  the  countries 
concerned.  In  Latin  America  the  observations  were  obtained  through  the  cooperation  of 
the  Inter  American  Geodetic  Survey. 

Table  1  presents  monthly  means  and  annual  mean  and  extremes  for  each  year  of  ob- 
servations. Maximum  and  minimum  densities  are  shown  for  each  year  in  which  observations 
were  made,  whether  or  not  the  observations  covered  the  whole  year.  In  all  cases  the 
yearly  extremes  are  from  the  months  of  the  year  for  which  means  are  given.  If  they  are 
from  an  incomplete  year,  they  are  followed  by  an  asterisk. 

For  each  station  at  which  the  series  of  observations  covered  two  or  more  years, 
there  are  given  also  the  following  monthly  values  for  the  series:  the  mean  of  the  monthly 
means  together  with  their  corresponding  salinities,  the  maximum  density  observed,  the 
mean  of  the  monthly  maxima,  the  mean  of  the  monthly  minima,  and  minimum  observed. 

Following  the  table  of  densities  are  graphs  showing  the  seasonal  variation  in 
salinity  at  stations  for  which  the  observations  covered  five  years  or  more. 

The  observations  are  made  by  drawing  a  sample  of  water  from  near  the  surface  and 
observing  its  density  by  means  of  a  hydrometer.  They  are  usually  made  once  each  week- 
day at  whatever  time  the  observer  attends  the  tide  gage.  It  may  be  assumed  that  in 
the  course  of  a  month  or  a  year  the  distribution  of  observations  is  fairly  uniform  over 
all  phases  of  the  tide.  At  some  stations  situated  within  or  near  the  entrance  of  an 
estuary,  the  density  varies  with  the  stage  of  the  tide  or  with  the  direction  of  the 
tidal  current. 

The  densities  in  Table  1  are  given  with  respect  to  the  density  of  pure  water  at 
a  temperature  of  4°C  (39.2°F)  as  unity.  The  actual  density  of  the  water  may  vary  from 
a  little  less  than  unity  for  fresh  water  at  a  temperature  other  than  4°C  to  approximately 
1.0310  for  the  heaviest  sea  water.  Since  the  density  of  sea  water,  as  observed,  depends 
not  only  upon  the  amount  of  soluble  matter  contained  in  a  unit  volume  but  also  upon 
the  temperature  of  the  water  at  the  time  the  reading  was  made,  it  is  necessary  to  re- 
duce the  observed  densities  to  some  standard  temperature  in  order  that  they  may  be 
comparable.  In  this  publication  the  observed  densities  have  been  reduced  to  a  stand- 
ard temperature  of  15°C  ( 59°F) .  The  density  of  pure  water  free  from  air  at  a  temper- 
ature of  15°C  is  0.9991. 

The  salinity  of  sea  water  is  defined  as  the  number  of  grams  of  salts  contained  in 
1000  grams  of  sea  water.  Salinity  can  be  determined  by  several  different  methods,  one 
of  the  simplest  being  based  upon  the  density  of  the  water  as  obtained  from  the  use  of 
the  hydrometer.  Table  2  gives  the  salinity  corresponding  to  different  values  of  den- 
sity at  the  standard  temperature  of  59°F.  ( 15°C  )  to  which  all  densities  in  this  pub- 
lication are  referred. 

For  some  practical  uses  of  density  data,  it  is  more  important  to  know  the  density 
at  the  temperature  apt  to  be  encountered  than  at  the  standard  temperature.  The  graph, 
Sea  Water  Density  at  Various  Temperatures,  provides  for  converting  density  at  59°F  (15°C) 
to  density  at  other  temperatures. 

The  following  publications  complete  this  series: 

Special  Pub.  278.  Surface  Water  Temperatures,  Atlantic  Coast,  North  and  South 
America. 

Special  Pub.  280.  Surface  Water  Temperatures,  Pacific  Coast,  North  and  South 
America  and  Pacific  Ocean  Islands. 

Special  Pub.  281.  Density  of  Sea  Water,  Pacific  Ocean. 
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Mean  Salinity  Curves 

Monthly  mean  salinities  in  parts  per  thousand  are  presented  graphically  to  show  the  seasonal  variation. 
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Mean  Salinity  Curves  -  Continued 
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Mean  Salinity  Curves  -  Continued 
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Table  2.     Corresponding  Densities  and  Salinities 
(Density  at  15°C.  --  Salinity  in  parts  per  1000) 
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Sea  Water  Density  at  Various  Temperatures 


The  purpose  of  this  graph  is  to  provide  the  density  of  sea  water  at  any  temperature  apt  to  be  encountered 
when  the  density  at  the  standard  temperature  of  59°F.  (15°C.)  is  known.  It  is  intended  primarily  for  use  with 
this  density  publication  which  gives  densities  at  59°F.  and  with  Coast  and  Geodetic  Survey  Special  Publication 
No.  278  which  gives  sea  water  temperatures  for  the  same  stations. 

To  convert  a  density  at  59°F.  to  density  at  another  temperature,  enter  the  graph  horizontally  from  the 
left  with  the  known  density  and  downward  from  the  top  with  the  desired  temperature;  the  position  of  the 
point  of  intersection  with  respect  to  the  curves  gives  the  density  at  the  desired  temperature.  Interpolate 
between  curves  when  necessary.  For  example,  by  this  method,  water  having  a  density  of  1.0162  at  59°F.  is 
found  to  have  a  density  of  1.0124  at  85°F. 

The  densities  are  referred  to  the  density  of  fresh  water  at  4°C.  (39.2°F.)  as  unity. 


25 


35 


40 


TEMPERATURE  IN  DEGREES  FAHRENHEIT 

45  50  55  60  65  70  75 


85 


.9990 


U.S.  GOVERNMENT  PRINTING  OFFICE  :  O — 1953 


*uU007no40kl 


